Adrenodoxin with a COOH-terminal deletion (des 116-128) exhibits enhanced activity.
Adrenodoxin, purified from bovine adrenal cortex, was subjected to trypsin cleavage to yield a trypsin-resistant form, designated TT-adrenodoxin. Sequencing with carboxypeptidase Y identified the trypsin cleavage site as Arg-115, while Edman degradation indicated no NH2-terminal cleavage. Native adrenodoxin and TT-adrenodoxin exhibited similar affinity for adrenodoxin reductase as determined in cytochrome c reductase assays. In side chain cleavage assays using cytochrome P-450scc, however, TT-adrenodoxin demonstrated greater activity than adrenodoxin with cholesterol, (22R)-22-hydroxycholesterol, or (20R,22R)-20,22-dihydroxycholesterol as substrate. This enhanced activity is due to increased affinity of TT-adrenodoxin for cytochrome P-450scc; TT-adrenodoxin exhibits a 3.8-fold lower apparent Km for the conversion of cholesterol to pregnenolone. TT-Adrenodoxin was also more effective in coupling with cytochrome P-450(11) beta, exhibiting a 3.5-fold lower apparent Km for the 11 beta-hydroxylation of deoxycorticosterone. In the presence of partially saturating cholesterol, TT-adrenodoxin elicited a type I spectral shift with cytochrome P-450scc similar to that induced by adrenodoxin, and spectral titrations showed that oxidized TT-adrenodoxin exhibited a 1.5-fold higher affinity for cytochrome P-450scc. These results establish that COOH-terminal residues 116-128 are not essential for the electron transfer activity of bovine adrenodoxin, and the differential effects of truncation at Arg-115 on interactions with adrenodoxin reductase and cytochromes P-450 suggest that the residues involved in the interactions are not identical.